County of Orange
&
Orange County Fire Authority

LocalHazard Mitigation Plan
May 2021 DRAFT
FORPUBLIC REVIEW




County of Orange and Orange County Fire Authority
Local Hazard Mitigation Plan

This page intentionally left blank.

Pageii May 2021



County of Orange and Orange County Fire Authority
Local Hazard Mitigation Plan

Table of Contents

Chapter 1 Introduction and Planning PrOCESS..........uuuiiiiiiiiiiiiieee e 1
PIAN DESCIMION ...ttt e et e e e e e e e et e e e e e s e et e e e e e e bbb n e e e e e e e nnnnreeeeeeas 1
PUI OIS ettt e e e e e e e e e e e e e e a e e e r e e 1
Hazard Mitigation Planning During a PandemicC.................cooooii et ce i 1
L0 LI P T T U T oo F= L (=< 2
[ P Ol BTVt (o] o] 41T AP P PP PPPP T PPPPPR 3
PIAN MEETINGS. ...ttt e e e e ek r e e e e e e e r et e e e e e s b et e e e e s anbrn e e e e e e eeann 6
Public Involement and REVIEW..........coiiiiiiiiiiieiiei it e e e snnnnee e e e s snnnneeeee s ]
Related DOCUMENES @N0 RESOUICES........cceiuriiieiiiiiiee it e ettt e s st e e e e e e e e enees 8

Chapter 2 CommuNity Profil...........uuiiiiiiiieieieeee e 10
Orange COUNLY OVEIVIBW........uuruureriirriereeeereeeeieeerettaaaaaaaaaaaaaaasaesassaassaaiassassssssssssssssssssresrereeen 10
Orange County Fire AUTNOILY OVEIVIEM...........uviiiieiiiiiirieee et e e e e e eeeeeaaes 10
Geography and the ENVIFONMENL...........oiiiiiiiiieieec e ee e 10
= 0 [0 [0 T PP P PP PREPPP PP 11
Population and DemOgraphiCs..........ccooi oo e e e e e e e e 12
Employment and INAUSTEY..........oooeii i e e e e e e e e e e e e e e e aaaaaaaaaaaeaaaeas 13
HISTOrY Of DISASIEILS......cce it e e e e e e e e e e e e e e e aaeeaeaeeeaeeassasseasasanannnnnes 14

Chapter 3 Risk and Vulnerability ASSESSIMENL.........cc.uviiiiiiiiiiiiiiei e 19
Overview of the RiSK ASSESSMENT PrOCESS........ccuiiiiiiiiiiiieieeeeiiiiiie e e rre e e a e 19
HAZArd IdeNTIifICADN. .....eee it e e e e e e e e ens 20
Profile of HAZard EVENIS..........oii ettt ebee e 23
TN = U {0 [0 =TT PP 24
I e (o To T Sy (o] 1 o o P PP PP PP PP PPPPR 30
3.3 Wildland and UrBan FIrB..........coooiiiiiiiieiieeiie ettt 36
3.4 ClIMALE CRANGE. ... ieieiiiiitee ittt s e e e e e e e e e e e s snb e e e e e e e s nnnneeeaeead 40
3.5 DAM FAIUIE. ...t 46
G 28 =t o] T = o o1 oSSR 53
G TR 5 (o 11 T | o | 64
S U] =10 L PP PP P PP PPPPP PP 71
B - 1 [0 K] o = PP PUPP S PPPPPPPPPR 75
Identification of Commuity Assets and Critical Infrastructure.............ccccoeeeccviiviiiniiieeeeeee, 81

Pagsiii May 2021



County of Orange and Orange County Fire Authority
Local Hazard Mitigation Plan

Vulnerability ASSESSIMEIL........iii ittt e e e e e e e e e e e e e e e aaaaaaaaaans 81
Chapter 4 Hazard Mitigation STrAEOY. ........cuurrrieeeiiiiiiriie e e et e e e e e s e e e s nneeees 85
MUIT-HAZAI GOIS. ...ttt e e e 85
Hazard Mitigation Plan ACHION EMS..........oooiiii e a e 86
PreviouS ACHON TTEIMIS......coiiiiii ittt s e e e 87
National FIood INSUraNCe PrOgram.........ccouiiiiiiiiiie it e s e e e s e e e e e 98

[ [0 41172 (o] o P PP PPP P PPPPPRRTP 100
Mitigation ACLION [TEM SUMIMABIY.......ueeiiiiiiiiiieie ettt e s e e e e e s eeeeeeaaaes 102
Chapter 5 Plan MaiNtENANCE. ..........coiii it e e ee e e e e te e e e e aaaaeaaaaaaaeeaaaaseaaseaassasaaannnnnnes 106
(©ToTo] o [T o= 1] o T =70 o |2 106
L0001V T =T PP PP PPPPPPPPP 106
Adopting, Monitoring, and Updating the Hazardilgttion Plan...............ccccoocvviiiiniiiniieeennnnen. 106
Incorporating Mitigation Into Existing Planning MechaniSms...........ccccccvviiieeiieeiiiieeeeeeeeenn. 107
Flood Event PodDisaster Policies and Procedures / ACtion ItemMS...........ccceeevivveeriiineennnnn, 107
Continued PUbBliC INVOIVEMENL ...ttt 110
Chapter 6 Local CapabilitBFRSSMENL........cooiiiiiiiiiee e e e 112
Planning and Regulatory RESOUICES.........c..uuiiiiieie et 112
Administrative and Technical RESOUICES ...........uuiiiiiiii e 113
FINANCIAI RESOUICES ...ttt ettt e e e e e e e e e e e e e e e e e s e nnbnnreeeeeans 115
Education and OUtreaCh RESOUICES.......cciiiuiiiiiiiiieeeiiiie ettt 116
Chapter 7 APPENICES. .....ccoie it e e e e e e e e e e e e e eaaaaaaaaaaaaaeeaeeaeeaasaaaaaannes 117
AppeNndix AG LISt Of ACTONYIMS........ ittt e et e e e e aa e e e e e e e e e e e e e e e s e e s e e naaanraaee 118
APPENTIX B TaBIE Of IMBPS ... eeeeiieiiiiteiee et e e e e e e e 122
APPENdiX G LISt OF TADIES.....ccoiiiiee e 123
Chapter 8 AACNIMENTS ... ittt e e e e s r e e e e e e s brereeeeeaane 124

Pageiv May 2021



County of Orange and Orange County Fire Authority
Local Hazard Mitigation Plan

Chapter lintroduction and Planning Process

Plan Description
The 2020 County of Orange and Orange County Fire Authority Local Hazard Mitigation Plan (LHMP) was

developed collaboratively Wi emergency management staffpnty and external partners, and Orange

County residentsThe document is an update to the 2015 LHMP and is a critical step in continuing Orange

| 2dzyieQa O2YYAGYSyd G2 KFTIFENR YAGAILIGAZ2Y a 2yS
management program.

The mission of the LHMP is to promote sound public polisigded to protect residents, critical facilities,
infrastructure, key resources, private property, and the environment from natural hazards in
unincorporated areas, fire hazards in the Fire Authority service area, and County and Fire Authority owned
facilities.

¢KAA O2y i NGO dzi A 2arardingitigatiddefidrs Sill ihcRedsy publiQawaréneks;ument
resources for risk rediion and loss prevention, anilentify activities to guide the County toward
building a safer, more sustainable and moesilient community.

Purpose
The Disaster Mitigation Act of 2000 (Public Law-3968) amended the Robert T. Stafford Disaster and

Emergency Assistance Act (42 USC 5121 et seq.) to describe a set of requirements for local mitigation
planning. Local jurisdiicns are required to maintainlaBHMPunder the Disaster Mitigation Act of 2000 to
be eligible to receive FEMA mitigation project grants (42 USC 5165).

This LHMP is a mujtirisdiction plan developed jointly between the County of Orange, a local
government and the Orange County Fire Authority, a Joint Powers Authority. This collaborative plan was
developed to ensure that each participating agency has met the requirements of 44 CFR §201-8MPhe
also meets the requirements of Activity 5X0Floodplain Maagement Planning under the National
Insurance Program Community Rating System. The current appkd¥igis adopted as an element of

The County of Orange General Plan under Chaptey $dfety Element as required under California
Government Code 88685.91@ 865302.6.

As a multjurisdiction plan, theetHMPfocuses on mitigating all natural hazards impacting unincorporated
areas of the County as well as County and Orange County Fire Authority owned facilities. The Orange
County Fire Authority provides figuppression and prevention services to the County unincorporated
areas, as well as a variety of other jurisdictions and contracts under their Joint Powers Authority. As a
result, fire mitigation strategies in this plan are inclusive of all areas servia:Bire Authority.

Hazard Mitigation Planning During a Pandemic
As the County of Orange and the Orange County Fire Authority were preparing to launch the initial

planning meetings for the 2020 LHMP Update in early 2020, the world was also beginniagpie gvith
the impacts of what would become the COMI® pandemicThe first meetings were postponed in March
2020 following the issuance of local and state social distancing dired&ivglermore, the activation of
hNIy3IS /2dz/yieQa 9 aheNEnSnyitesstarhfrods MidstCautya@endies for the initial
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Management Division, the Orange County Fire Authority, and a number of other County agencies.

As theCounty Emergency Operations Center remained active through the summer and winter surges in
COVIEL9 cases, the County also responded to periods of civil unrest in the late spring and an
unprecedented series of wildland fires in the fall of 2Q2@o of which threatened the County Emergency
Operations Center itsel€oncurrent to the severe surge in COXEDcasesi December 2020 and January
2021, the County also executed an-BHnds operation to launch vaccination sites to facilitate the
distribution of COVIBLY vaccines which is ongoing at the time of LHMP finalization.

Despite these challenges, the planning team was able to leverage a variety of technologies to continue
the work of the LHMP Updatecheduling virtual meetings and exchanging digitailuments Harder to
recreate was the #person engagement with public stakeholders, but with careful consideration of
hNJ} y3S /2dzyieQa RAGSNERS O2YYvydzyiaidesr (GKS LIl yyAy3
engagement through the internet @nsocial media in multiple languages

2020 Plan Updates

First approved in 2004, theHMPwas previously updated in 2010 and in 2015 in line with the\eer
hazard mitigation planning cycl®uilding on the progress made during the 20189MPupdate, the
County of Orange incorporated preparations for @@20LHMPrevision process into its comprehensive
planning and preparedness efforts in the last five years:

Hazard Ranking and Analysis

As an action item coming out of the 20lLBIMPupdate, the Emergency Management Division embarked
on a process to revise the hazard analysis and ranking methodology used idrlleand County of
Orangeand Orange County Operational Ardaified Emergency Operations Pl@ounty/OA EOPYhe
developal workilow was implemented in the 2018ounty/OA EORBNd has been implemented in this
update of the2020 LHMPThis enhancement contributes to a more consistent and cohesive approach
across Orange County's plan documents.

GIS Capability Augmentation

Buildng on the quantitative exposure analysis commissioned for the 28M8Pupdate, the Emergency
Management Division has put considerable effort into enhancing the use of GIS technology for hazard
specific planning and analysis. This has been a joint @ffarbordination with the County's GIS team
based out of OC Public WorRshis effort has culminated in the development of the more comprehensive
Risk and Vulnerability Assessment in Chapter 3.

Mitigation Action Updates to Aid in Community Rating Syster8)Y@&Rnual Recertification

As this LHMP also serves as the County's Floodplain Management Plan, OC Public Works provides updates
on Mitigation Actions in thdetHMPas a component of the Community Rating System (CRS) annual
recertification.
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Plan Development

Requirement 8201.6(c)(1){The planshall document] the planning process used to develop the p
including how it was prepared, who was involved in the process, and how the public was involved

an,

In order to develop a comprehensiti#iMPit was necessaryotenlist participation from County agencies
as well as the Fire Authority. ThisiIMPwas developed through the work of the Orange County Hazard
Mitigation Working Group HMWGQ, the County Emergency Management Council, and the County
Emergency Management Qacil Subcommittee. During the development phase of the 2020 LHMP
update, the HMWG consisted of representatives from the following agencies, departments, and
jurisdictions:

County of Orange

{KSNAFFTQa 5SLINIYSYydGz 9YSNHSyOe alyl3aSYSyid 5AiJ)

Donna Boston Director of Emergency Management

Ethan Brown Senior Emergency Management Program Coordinator

Michelle Anderson Acting Director of Emergency Management

Randy Harper Assistant Emergency Manager

h/ {KSNAFTFTQa 5SLI NLYSyd

Peter Jimenez EmergencyCommunications Coordinator, Emergency Communications Unit

Steve Hilleshiem Research and Development (R&EHcilities Planning

OC Public Works

Kevin Onuma, P.E Chief Engineer

Joanna Chang Land Use Manager, OC Development Services

Steven Giang AssociatePlanner, OC Development Services

Richard Vuong Planning Division Manager, OC Development Services

Joyce Chen Civil Engineering Assistant, Flood Programs/Floodplain Management & Hydrol
Section

Nardy Khan, P.E Manager, OC Infrastructure Programs

Penny Lew, P.E., CFM | Senior Civil Engineer, Flood Programs/Floodplain Management & Hydrology S

Trevor Richardson Assistant Emergency Manager

Jeffrey Stiles GIS Specialist, OC Survey

Health Care Agency

Tammi McConnell EMS Director, Medical/Healt®perational Area Coordinator

Clerk of the Board

Ronald Galang Manager, Purchasing

Valerie Sanchez Chief Deputy Clerk of the Board of Supervisors

County Counsel

Anthony Lievanos Staff Specialist

Jason Brown Director of Administration

CountyExecutive Office

Jessica Witt Director, Government & Community Relations

Molly Nichelson Public Information Manager

AnnaSophia Servin Public Information Officer
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Orange County Community Resources

Sabrina Hassan ‘ Safety Manager

OC Animal Care

StefaniWaterman ‘ Program Supervisor Il, Animal Shelter

OC Parks

Chris Lorenzi ‘ Operations Manager, Operations Support Group
OC Waste &ecycling

Hugo Pineda Capital Improvement Project & Planning Manager
Jordan Young Safety Culture Manager

Orange County Fir&uthority

Lori Smith Fire Marshal

Phil Johnson Assistant Chief, Field Operations

TheHMWGwas responsible for leading the LHMP update process. During the revision, members reviewed

FyR dzLJRFGSR GKS /

2dzy e Qa

YAGAIFGAZ2ZY &GNI GS3es

disaster histories to reflect recent incidents, analyzed impactsincorporated areas and County owned
infrastructure, and updated and reprioritized mitigation action items. The County of Orange held
responsibility for evaluating the majority of the hazards while the Orange County Fire Authority was
responsible for eMaating fire threats, history, and mitigation action items across its service area. Both
jurisdictions provided data on critical infrastructure to assist in evaluating risk.

Requirement §201.6(}02): In order to develop a more comprehensive approach to reducing the effects of
natural disasters, the planning procesgllinclude:

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard mitjgation
activities, andagencies that have the authority to regulate development, as well as businesses, academia

and other private and noeprofit interests to be involved in the planning process

In addition to the work done by theIMWG additional agencies, jurisdictions, andyanizations were
provided an opportunity to provide comments, input, and feedback onlthiMP Entities who were

invited to participate include:

County of Orange
1 Assessor 1 Human Resources
1 Auditor-Controller 1 John Wayne Airport
1 Board of Supervisors 1 OC Community Resources (OCCR)
1 Child Support Services o OCCR Animal Care Services
9 Clerk ofthe Board 0 OCCR OC Parks
1 ClerkRecorder 1 OC Public Works
1 County Counsel 1 OC Waste & Recycling
f County Executive Office  Orange 2dzy i@ { KSNRAFTQa
§ District Attorney (OCSD)
1 Health Care Agency 1 OCSIz Communications
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1 Orange County Fire Authority
1 Probation

9 Public Defender

1 Registrar of Voters

In addition to Couty agencies represented through the

1
1

T

Social Services Agency

Superior Courts of California, County of
Orange

TreasurefTax Collector

Emergency Management Council and the

Emergency Management Council Subcommitfeedbackon the LHMPwas solicited from the Orange
County Emergency Management Organization (OCEMO). OCEMO is a standing subcommittee of the
Orange County Operational Area Executive Board, tasked with developing and reviewing plans across the
County to ensure consistency. Membership in the organization consists of representatives from each of

GKS [/ 2dzyieéQa on

OA U A Sa ial dist®icgsIschgak diskictsY éh affiaiel nod N2 Y

governmental organizations. OCEMO meetings are also often attended by interested members of the

public. OCEMO member agencies include:

Plan Participants

1 County of Orange 1 Orange County Fir&uthority
|
1 Aliso Viejo 91 LaHabra 1 Rancho Santa
1 Anaheim I LaPalma Margarita
1 Brea 1 Laguna Beach 1 San Clemente
1 Buena Park 1 Laguna Hills 1 San Juan Capistrano
1 Costa Mesa 1 Laguna Niguel 1 Santa Ana
1 Cypress 1 Laguna Woods 1 Seal Beach
M Dana Point 1 LakeForest i Stanton
1 Fountain Valley I Los Alamitos M Tustin
1 Fullerton 1 Mission Viejo 1 Villa Park
1 Garden Grove 1 Newport Beach 1 Westminster
1 Huntington Beach 1 Orange 1 Yorba Linda
M1 Irvine 9 Placentia
School Districts
1 Anaheim Cityschool District 1 Huntington Beach Union High School
1 Anaheim Union H.S. District District
1 BreaOlinda Unified School District 9 Irvine Unified School District
9 Capistrano Unified School District 1 La Habra City School District
9 Centralia School District 1 Laguna Beach Unified School District
1 Coast Community Colledmstrict 1 Los Alamitos Unified School District
1 Cypress School District 1 Lowell Joint School District
1 Fountain Valley School District 1 Magnolia School District
1 Fullerton Joint Union Hig&chool 1 NewportMesa Unified School District
District 9 North Orange County Community
1 Fullerton School District College District
9 Garden Grove Unified School District i Orange County Department of
1 Huntington Beach School District Education

Pageb
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1 Ocean View School District  Santa Ana Unified School District

9 Orange Unifiedchool District i Savanna School District

9 PlacentiaYorba Linda Unified School 1 South Orange County Community
District College District

1 Rancho Santiago Community College 1 Tusin Unified School District
District 1 Westminster School District

1 Saddleback Valley Unified School
District

Special Districts

1 Buena Park Library District 1 Orange County Transportation
9 Capistrano Bay Community Services Authority
District 9 Orange County Cemetery District
1 Costa Mesa Sanitary District 9 Orange County Sanitation District
1 East Orange County Water District 1 Orange County Vector Control
1 El Toro Watebistrict 9 Orange County Water District
1 Emerald Bay Community Services 1 Placentia Library District of Orange
District County
1 Garden Grove Sanitary District 1  Rossmoor Community Servidestrict
9 Irvine Ranch Water District I Santa Margarita Water District
1 Laguna Beach County Water District 1 Serrano Water District
91 Mesa Consolidated Water District 1 South Coast Water District
1 Midway City Sanitary District 1 Sunset Beach Sanitary District
1 Moulton Niguel Water District 1 Trabuco Canyon Water District
1 Municipal Water Distct of Orange 9 Yorba Linda Water District

County

Disabilities and Access and Functional Needs Working Group

Members of the Orange County Disabilities, Access and Functional Needs Workingv@regjpven an
opportunity to review and comment on theHMPR This working group is composed of people with
disabilities, community organizations, emergency planners, and atk®cThe group works to ensure

that all Orange County Operational Area emergency planning documents address the needs of the whole
community.

Plan Meetings
As a critical component othe planning process, tll scheduleof meetings were held to facilitate a

thorough review and update of theHMP(see Attachment A for planning meeting documentation).
Between meeting datediMWGmembers were responsible for obtaining data, reviewing, and updating
content. Below are the meetgs and their purpose:

Date Location Purpose

March 26, 2020 Santa Ana, CA | Working GroupKickoff Meeting; CANCELLED DUE TO CQ¥ID

July 22, 2020 Virtual Working GroupRescheduled Kickoff and Task Schedules

August 26, 2020 Virtual Working GroupDemographics, Community Profile, and
Community Capabilities

September 23, 2020 | Virtual Working GroupHazard Review, Profiles and Updates
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October 28, 2020 Virtual CANCELLED DUE TO SILVERADO AND BLUE RIDGE FIRES
December 2, 2020 Virtual Working GroupHazard Ranking, Quantitative Review and
Mitigation Goals
January 27, 2021 Virtual Working GroupMitigation ActionsBenefitCost Review and
Prioritization
February 10, 2021 Virtual OA Executive BodtEmergency Management Council Plaiefihg
April 1,2021 Virtual Orange County Emergency Management Organizalan Brief
May 5 2020 Virtual Working GroupPlan Review and Outstanding Items
May 12, 2021 Virtual OA Executive BoardEmergency Management Council PReview
June2021(est.) Remote PlanSubmission to Cal OES/FEMA
August 20214st) Santa Ana, CA/ | Plan Adoption Pending Approval
Irvine, CA

Public Involvement and Review

Requirement 8201.6(b)in order to develop a more comprehensive approach to reducing the effe
natural disasters,hite planning processhallinclude:

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to
approval;

cts of

plan

Due to restrictions on public meetings and gatherings related to GO¥lihe County of Orange solicited

structured feedback from Orange County residents and businesses during the drafting stage of the

update.

The online survey receivelb5 responses fronDrange County residentSurveytakers were asked a
variety of questions, including which, if any, hazards had impacted them in the past, their level of concern

on different hazards, their preparedness level, and their knowledge of hazards in theif heseomplete
text of the surveywith responsegs available in Attachment A.

Results of the survey included:

1 Almost all respondents (or their families) had experienced a disaster, with approximately 73%

impacted by earthquake arapproximately 70% impacted pidemic.

1 By far, respondents ranked earthquake as the natural disaster that poses the greatest threat to

their neighborhood, with wildland and urban fire and climate change a distant second and
respectively Nearly 4860f respondents ranked earthquake as the greatest natural threat.
1 Less than 3% of respondents ranked themselves as prepared or very predarea disaster.

third,

Approximately 7@ of respondents ranked themselves as somewhat prepared or not prepared at

all.

1 More than 80% of respondents reported getting emergency preparedness information from the

internet.
1 Approximately 166 of respondents reported carrying floatsurance, while approximately %3
of respondents reported carrying earthquake insurance.
1 Approximaely 86% of respondents were signed up for AlertOC or another emergency
notification system.
These survey results were used to validate the hazard risk assessment as well as the prioritiz
mitigation strategy goals andction items.
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A draft of he 2020LHMPg I & | f a2 RAAGNAOdziSR F2NJ Lzt A0 NBEODA
5SLI NIYSYyd 9YSNHSyOe alyl3aSYSyl 5A0AaAz2yQa ¢gSoaii
GKS LXIyQa NBGASG: YSaal 3Sa o¢SNBE asyay G NRaAKG SIN
Facebook accounts to more than 18,000 followers as well as through the Orange County Sheriff
5SLI NIYSydQa ¢gAGGSNI | O02dzyGd (2 Y2NB (GKIFYy nnXnns
encouraged to participate in a survey regardirazdérd and risk perception as well as steps they have

taken to prepare themselves, their families, and their homes.

After closing the survey and public comment period, a Hazard Mitigation page is maintained on the
Emergency Management Division website frkd® A y 3 | NB &2 dzZNDOS F2NJ YSYOSNE 2°
mitigation strategy, plan documents, and opportunities to provide feedback and comments for
consideration during each annual plan review.

Related Documents and Resources

Requirement §201.6(b)in order to develop a more comprehensive approach to reducing the effects of
natural disasters, the planning procesgllinclude:

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.

During theLHMPreview, update, and development, several other documents were reviewed to ensure
consistency in planning efforténformation from these documents has been incorporated throughout

this plan. Both theCounty/OA EORNd the Urban Area Security Initiativer&éat and Hazard Identification

and Risk Assessment include hazard analysis of threats impacting the County. Reviewing the various
methodologies used in these plans compared to the methodology in.HidPwas useful in evaluating

the risk and impact assoté@l with each hazard included. Other plans and documents provided base level
data either for statistical purposes or based on scientific research surrounding potential hazard impacts
in the County. Finally, State and Local Hazard Mitigation Plans weesveslito evaluate format and
content. Many documents reviewed are also referenced in Chapter 6: Local Capability Asses&gent.
documents, reports, and studies reviewed included:

1 County of Orangand Orange County Operational Andaified Emergency Operatis Plan,
2019

1 County of Orange General Plan, 2005

1 County of Orange Comprehensive Annual Financial Report, 2020

1 Orange County Essential Facilities Risk Assessment Project Report, 2009

1 Anaheim/Santa Ana UASI THIRA, 2019

i California MultiHazard Mitigation Rin, 2018

1 Southern California Catastrophic Earthquake Response Plan, 2010

1 The ShakeOut Scenario (USGS Open File Reporii2608 2008

1 Overview of the ARkStorm Scenario (USGS Open File Repd322)) 2010

f National Flood Insurance Program Community Fatinf @ 8 4 SY / 22 NRAY I (12 NDa al
2021 addendum)

1 Local Mitigation Plan Review Guide, 2011

1 Local Mitigation Planning Handbook, 2013
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9 Integrating Disaster Data into Hazard Mitigation Planning, 2015

1 Plan Integration: Linking Local Planning Efforts5201

1 Mitigation Planning and the Community Rating System Key Topics Bulletin, 2018
9 California Adaptation Planning Guide, 2020
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Chapter 2Community Profile

Orange County Overview
The County of Orangecorporated in 1889 from territory previously in Los Angeles Counityally an

agricultural community, Orange County industry in the earfy &ntury increasinglgentered around oil
extraction and tourism benefited by its proximity to the more populatexs Angelesegion World War

Il and the economic boom that followed brought new people and industry and by the 1988sge
Countyhad a population of more thanillion people In the last forty years, Orange County has grown

to be the sixth largest county in the United States and has almost completely developed what was once
largely an agrarian area

The County of Orange is comprised of 34 cities, with theetdrgeing the City of Anaheim with a

population of over 330,000 and the smallest being the City of Villa Park with under 6,000 residents. Many
smaller cities contract for some services from County departments or the Orange County Fire Authority,

with 13 ci A S& NBOSAGAyYy 3 LRt AOS aSNBAOSaA FNBY GKS hNIy
contracting for services from the Orange County Fire Authority. In addition, the County government
provides services to many unincorporated communities. These comiasiriiiclude rural residential

areas in the eastern foothills of the Santa Ana Mountains (including Orange Park Acres, Cowan/Lemon

| SAIKGAZ YR {FylUAlFr32z {Af @SNIR23 az2R2Saill FyR ¢NJ
urban areas (such asitivay City, Rossmoor and El Modena), and planned communities in southern
Orange County (such as Coto de Caza, Ladera Ranch, Las Flores, Wagon Wheel and Rancho Mission Viejo).

Orange County Fire Authorit@verview
Prior t0 1980, the California Department &orestry provided fire servicde the several cities and the

unincorporated areaf Orange County. Between 1980 and 1995, fire services in the County were
provided by the Orange County Fire Department, a County agency. In 1995, the Orange County Fire
Authority (OCFA), a Joint Powers Authority, formed in coordination with the County of Orange and many
Orange County cities.

The OCF#s a regional fire service agency that serves 23 cities in Orange County and all unincorporated
areas.It provides emergencyresponse to all fires, medical aids, rescues, hazardous materials incidents,
wildland fires, aircraft fire and rescue services to John Wayne Airport, and other miscellaneous
emergencieslt protects nearly 2 million residents from its 77 fire stations located througtiwiCounty

with a coverage area of almost 600 square miles2020, the OCFA responded to nearly 150,000
incidents, including almost 7,500 incidents in the County unincaitpd areas.

Geography and the Environment
Orange County has an area of 948 square miles, of which 791 square miles is land and 157 square miles is

water. It is located in the southwestern portion of California and is bordered by Los Angeles County to the
north, San Diego County to the south, Riverside and San Bernardino Counties to the east and the Pacific
Ocean to the west. Orange County has 42 miles of coastline and three harborsfdunirtycorporated

cities in the County are responsible for hazaitigation planning within their jurisdictions. The County is
responsible for hazard mitigation planning in the approximately 276 square miles of unincorporated area
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and all County owned facilities and properties.

The geography of Orange County is domindigdhree major features: the vast coastal plain of the Los
Angeles basin in the north and west, the Santa Ana Mountains and foothills in the south and east, and the
coastline of the Pacific Ocean to the southwest. Elevations in the County are as higi8&gegt at
Santiago Peak down to sea level.

Land Use

Requirement 8201.6(c)(2)(ii)(C)The planshoulddescribe vulnerability in terms of] providing a general
description of land uses and development trends within the community so that mitigation ©p#arbe
considered in future land use decisions.

Requirement §201.6(d)(3)):A local jurisdiction must review and revise its plan to reflect changes in
development, progress in local mitigation efforts, and changes in priorities.

Unincorporated Orange Caty consists of 176,385 actdss OO2 NRA Yy 3 (2 (GKS [/ 2dzy e Qa
GKS /2dzyie 2F hNIy3aISQa NBEAARBWIR I KS NB2 dzy O2 YAINK A B
Commercial, industrial, and public institutional uses account for thre®gey’' & 2 F GKS /[ 2dzy (& Q
and land dedicated to open space and recreation constitute up to f&ixypercent of the countyThe

County maintains approximately 81,733 acres of parkland, open space and shoreline, which includes the

local parks and opespacemaintained by stateind federal agencies.

Housing growth in unincorporated Orange County includes both infill within existing neighborhoods and
new construction on vacant land. Since 2014, infill has consisted of construction of second units within
residential areas and muitinit developments on commercially zoned lafthis has occurred mainly in

the northern and central portions of the county. The southern and southeastern portions of the County
typically see growth in the form of detached singgenily housing. Since 2014, the County has issued
4,565 units of housing within the unincorporated ar8&low are a few highlights:

Rancho Mssion Viejo Planned Community

Housing construction is now beginning on vacant undeveloped land in the southemeastetn parts of

the county Over the last several years, construction on the 14,000 unit Rancho Mission Viejo Planned
Community (RMV PC) in unincorporated Orange County has resulted in over three thousand units
completed and construction is ongoinBer the settlement agreement, 15,121 acres to remain as a
permanent protected open space preserviehe RMV PC follows the countywide trend toward higher

density single family housing and more attached/mulit structures. Since the grand opening of PA1 in

2013, the master developer (RMV) and neighborhood builders have completed and sold/rented 1,247
K2dzaAy3a dzyAdd Ay {SYRSNR t! mX 2F HgKAOK Hyc I NBE R
addition, 107 senior affordable apartments have been leaS#dce the grand opening of PA2 in 2015 and

through the end of 2019, the master developer (RMV) and neighborhood builders have obtained building
permits for 2,507 market rate units in Esencia PA2, and occupancy permits (closings) for 2,475 market
rateunilas 2F GKAOK yon KI @S 06SSy RSSRnNNBAUNAROGSR &aSy.
unit affordable family apartment project has been leased.
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Saddle Crest

The 65unit Saddle Crest development east of Santiago Canyon Road are in ypéaimuiag approval/pre
construction stagesConstruction within these singkamily home developments will likely begin within
the 2R0-2025planning period.

Esperanza Hills

On June 2, 2015, the Board of Supervisors adopted the Esperanza Hills Specific (3pn) located in

north Orange County within the sphere of influence of the City of Yorba Linda. The Specific Plan will allow
a maximum of 340 single family residences on approximately 469 acres. The project is designed to cluster
residential develoment to maximize preservation of natural open space areas including all major
ridgelines bordering Chino Hills State Park. The Specific Plan will provide over 12 acres of parks, more than
35,000 feet of trails, and over 120 acres of landscaped slopesSgdwific Plan will be developed in two
phases and is anticipated to be beolait by 2030.

t200SNRa [FyS

Ly ! dAdzAald wnmcX (GKS [/ 2dzyiGeé -ani afdefaBle holSiNgvdavéldpmeh2 NJ t 2
located in Midway City. The development will mst 15 studio units and includene unrestricted
YFEYyF3aISNDRa dzyAldd wSAGNAOGSR dzyAdGa oAff aSNBS K2YS
February 27, 2017.

Cielo Vista
On December 13, 2016, the Board approved the Cielo Vista project, whictddw0asinglefamily homes
in North Orange County. The County of Orange is currently reviewing the building permits.

The Retreat
hy 5SOSYOSNI mMmoX HAamMcX GKS . 2-dunitRenior Intuididy @eSidential ¢ KS  w
development located in Midway @itCompletion is scheduled to occur within the next few years.

Population and Demographics

l'a 2F WFEydzcrNE HaunE GKS [/ FEATF2NYALF S5SLINIYSyd 27
3,194,332, an increase of over 80,000 residents since 2015. @&,tlabout 128,421live in the
unincorporated areas of the County, an increase of nearly 7,000 residents sincé 2015.

The latest data depicts a diverse community, as shown in Table 1 below.

A Tablel ¢ Orange County Population By Rac
Percentage of Total Orange County Population

Non-Hispanic White 44.1%
Hispanic of any race 33.7%

1 E1 Current Population Estimates- California Department of Finance. Retrieved September 16, 2020, from
http://www.dof.ca.gov/research/demographic/reports/ésnates/e-1/view.php
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Non-Hispanic Asian 17.7%
Non-Hispanic Black 1.5%
All Other NonHispanic Races 3.1%

Source: CSU Fullerton Center for Demographic Research 2019 @@unyg Progress Report

46.6% of Orange County residents (over age 5) speak a language other than English at home, 18.7% speak
gy 3t ArAak fSaa GKIFIY Ga@OSNE 6Stfé | yRWidelgpspaken laighagds o0 2 N
other than English spokein Orange County households included Spanish, Viethamese, Korean, Chinese,
Tagalog, Persian, Arabic and Japarfese.

In 2014, the U.S. Census Bureau estimated that 8.6% of the noninstitutionalized population in Orange
County was living with a disabilifthis percentage increases among the older population, with nearly 31%
of the population 65 and older having some type of disability

A Table2 ¢ Orange County Disability Demographics

Under 18 1864 65 +
Population 688,989 1,990,355 478,660

Disability Count Rate Count Rate Count Rate

Hearing Difficulty 5,728 0.8% | 21,976 | 1.1% | 49,991 | 10.4%
77,725

Vision Difficulty 4,878 0.7% | 18,265 | 0.9% | 20,734 4.3%
43,877

Cognitive Difficulty 15,656 | 3.1% | 49,279 | 2.5% | 36,673 7.7%
101.608

Ambulatory Difficulty 4,441 0.9% | 45751 | 2.3% | 88,483 | 18.5%
138,675

SelfCare Difficulty 6,893 14% | 20,570 | 1.0% | 37,622 7.9%
65,085

Independent Living Difficulty - - 41,251 | 2.1% | 66,070 13.8%
107,321

Source: U.S. Census Bureau, Disability CharacteristicsAg@drécan Community SurveyYlear Estimates

Employment and Industry

Due to the ongoing COMI® pandemic and associated protective measures, Orange County has seen
wide swings in key economic and employment datsthe local, national and global economiesitinue

to weather these impacts, the metrics in this section will continue to fluctuate. Recovery in the post
COVIBEL9 economy is anticipated to be sluggish and protracted.

2 American Community SurveySDC- Demographic ResearchCalifornia Department of Finance. Retrieved September 16, 2020, from
http://lwww.dof.ca.gov/research/demographic/state_census_data_center/american_community_survey/

3 Language®ther Than English Spoken at Home (Orabgenty, 2012). Retrieved September, 26820, from http://cpehn.org/chart/languages
other-englishspokerhome-orangecounty-2012
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As of Jun020, roughly 50% of the Orange County workfoisemployedin service industries (including

Information, Professional and Business Services, Educational and Health Services, Leisure and Hospitality,
and Other Services). Approximately 10% of the workfesesnployed by the manufacturing sector and

10% were employedh the retail trades. The top employers in Orange County were the Walt Disney
Company, The University of California NJDA Y S (GKS [/ 2dzyde 2F hN}Xy3aSs ({{
Permanenté

As ofDecember2020, the unemployment rate in Orange Countyswai%?
In 2019, Orange County hosted 50 million visifors.

78.2%6 ofthe workforce commutes alone, 9.4% carpool and%d.9se public transportatioh.The high
mobility of employees commuting from surrounding areas to industrial and business centersscaeate
greater dependency on roads, communications, accessibility and emergency plans.

History of Disasters

Since 19530range County has received 8deral disaster proclamations including 25 Presidential
Disaster Declarations, 3 Presidential Emergency |&rations, and9 Fire Management Assistance
declarations (shown in the table below). While the greatest recurring threat is floodvidiie, the risk

of catastrophic earthquakes everpresent.

Since theLHMPwas last revised in 2015, the County of Quarhas received four federal disaster
declarations, including for flooding and damage from a major winter storm in January 2017, the Canyon

Il Fire in October 2017, the Holy Fire in 2018, and the ongoing €@\indemic in 2020n the fall of

2020, FireManagement Assistance Grants (FMAGs) were approved for the Silverado and Bond Fires in the

[ 2dzy 0@ Q& NHzNF £ dzy AyO2N1LR NI SR I NBFa yR GKS . f dzS

4 County of Orange Comprehensive Annual Financial Reporrincipal Employers2020. Retrieved September 20, 2020 from
https://ac.ocgov.com/wpcontent/uploads/2020/12/FY19-20-CAFR. pdf

5Labor Market Information. Retrievethnuan?20,2021, from http://www.labormarketinfo.edd.ca.gov/

6 Orange County Business Coun@®0). OC Community Indicator3020. Retrieved March 10, 202ftom
https://lwww.ocbc.org/wp-content/uploads/2020/09/2026CommunitylndicatorsReport. pdf

7 Orange County Business Coun@®0). OC Community Indicator2020. Retrieved March 10, 202ftom
https://lwww.ochc.org/wp-content/uploads/2020/09/2026CommunitylndicatorsReport. pdf
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Federal Disaster Declarations for Orange County

B:Jsr?;t:rr ('32(:;“) Incident Type Incident Title

FM-5383 2021 Fire BOND FIRE

FM-5381 2021 Fire BLUE RIDGE FIRE

FM-5380 2021 Fire SILVERADO FIRE

DR4482 2020 Biological COVIBL9 PANDEMIC

FM-5268 2018 Fire WILDFIRES (HOLY FIRE)

DR4344 2018 Fire CANYON 2 FIRE

FM-5213 2017 Fire CANYON FIRE

DR4305 2017 Flood SEVERE WINTER STORMS, FLOODING, AND MUDSL

DR1952 2011 Flood SEVERE WINTER STORMS, FLOODING, AND DEBRIS A
FLOWS

FM-2792 | 2008 Fire FREEWAY FIRE COMPLEX

DR1810 2008 Fire WILDFIRES

FM-2737 | 2007 Fire SANTIAGO FIRE

FM-2683 2007 Fire 241 FIRE

EM3279 | 2007 Fire WILDFIRES

DR1731 2007 Fire WILDFIRES, FLOODING, MUD FLOWS, AND DEBRIS F

FM-2630 2006 Fire SIERRA FIRE

DR1585 2005 Severe Storm SEVERG STORMS’;ESS?'EI_GéVbAéND'&MDDWD AND

EM-3248 2005 Hurricane HURRICANE KATRINA EVACUATION

DR1577 2005 Severe Storm SEVERE STORMS, FLOODING, DEBRIS FLOWS, AND M

FM-2405 | 2002 Fire ANTONIO FIRE

DR1203 1998 Severe Storm SEVERE WINTER STORMS AND FLOODING

EM3120 | 1996 Fire SEVERE FIRESTORMS

DR1046 1995 Severe Storm SEVERE WINTER STORMS, FLOODING LANDSLIDES, M

DR1044 | 1995 Severe Storm | SEVERE WINTER STORMS, FLOODING, LANDSLIDES, M

DR1008 | 1994 Earthquake NORTHRIDGE EARTHQUAKE

DR1005 1993 Fire FIRES, MUD/LANDSLIDES, FLOODING, SOIL EROSI

DR979 1993 Flood SEVERE WINTER STORM, MUD & LAND SLIDES, & FLQ

DR935 1992 Flood RAIN/SNOW/WIND STORMS, FLOODING, MUDSLIDE

DR812 1988 Flood SEVERE STORMS, HIGH TIDES & FLOODING

DR799 1987 Earthquake EARTHQUAKE & AFTERSHOCKS

DR677 1983 Coastal Storm COASTAL STORMS, FLOODS, SLIDES & TORNAD(C

DR657 1982 Fire URBAN FIRE

DR635 1980 Fire BRUSH & TIMBER FIRES

DR615 1980 Flood SEVERE STORMS, MUDSLIDES & FLOODING

DR547 1978 Flood COASTARTORMS, MUDSLIDES & FLOODING

DR566 1978 Flood LANDSLIDES

DR253 1969 Flood SEVERE STORMS & FLOODING
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County of Orange
Base map

0 25 5 10 Miles

A Map 1- Orange County Base Map (Unincorporated Areas in
Green)
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Chapter 3Riskand VulnerabilityAssessment

Overview of the Risk Assessment Process
A risk assessment provides information on the location of hazards, the value of exiftastyucturein

hazard locations, and an analysis of risk to life, property, and the environment resulting from a natural
hazard eventFor the 2020 LHMP, the County of Orange used the Risk Assessment method described
below:

1) Hazard Identification

Through an established hazard analysis process, the County of Orange regularly identifies its major
hazards during the revision of ti@ounty/OA EOPThe process used the best available datdalance
historical occurrence, future probability and potential impact.

2) Hazard Profiling

This process describes the cause and attaristic of each hazard, thdfect on the County in the past,

and the historical vulnerability specific to Orange @zy 1 @ Q& LJ2 LJdzf F GA2Yy X A Y FNIF aid N
Each hazard section provides a profile for the hazards discussed i

3) Identification of Community Assets and Critical Infrastructure

This is a combination of hazard identification with amentory of the existing (or planned) property
development(s) owned by Orange CounGritical facilities are of particular concerfihese entities
provide essential products and services to the public, preserving the welfare and quality of life in the
Couwnty and fulfill important public safety, emergency response, and/or disaster recovery functions

4) Vulnerability Assessment

Estimating potential losses involves assessing the likely damage, injuries, and financial cost sustained in a
geographic area ovea given periodThis analysis involves mathematical modeith two measurable
components of risk analysismagnitude of the harm that may reswdkpressed in monetary ternand the
likelihood of the harm occurrindescribing vulnerability in terms obliar loss provides the community

and the state with a common framework to measure the effects of hazards on aggetisis time
guantitative estimates on losses have been calculatedflood, wildland fire, earthquake, dam failure,
landslide, and tsunaithazards and are available in the Quantitative Exposure Analysis section at the end
of this chapter. The remaining hazards (drought, climate change, epidemic) lack an easily definable spatial
extent or are compounding factors for other hazartls thesesituations, vulnerability assessment is
gualitative in nature and included in the appropriate hazard profile

Hazard assessments are subject to the availability of hesgaedific dataEach hazardpecific section of
the LHMPincludes a section on hazakntification using data and information from ti@unty or State
agency sources.

Using the data available for hazard assessments, the County has numerous strategies available for
reducing risk (described in Action Items, ChapterMijigation strategiesfurther reduce disruption of

critical services, risk to human life, and damage to personal and public property, and infrastractioe

items throughout the hazard sections provide recommendatitmsmprove data collection, hazard
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mapping and hazard asssments.

Hazard ldentification

Requirement §201.6(c)(2)(ifThe risk assessmeshallA y Of dzZRS I 8 RSAaONARLIiARYy 27
hazards that can affect the jurisdiction.

A hazard analysis has indicated that the County of Orange is at risk from numerous hazards associated
with natural disasters and technological incidents. Many of the hazards that exist in or adjacent to Orange
County have the potential for causing disaster SEOSSRA Y3 ye 2y S 2dz2NA&aRAOGA 2
NBaLRyYyRZ YIFI1{Ay3 OSyidNIftAT SR O2YYFIYR YR O2yiNREt |
essential functions. The County will review and update the hazard analysis in conjunctidheni¢view

of the County/OA EOHF he hazard analysis in Figurbelow was last approved in 2019

The following criteria were used to establish each potential hazard rating, based upon historical and
recent events to validate frequency and impacts:

Probability

1 Likely: There may or may not have been historic occurrences of the hazard in the community or
region but experts feel that it is likely that the hazard will occur in the community. Between 10%
and 100% annual probability.

1 Possible: There may or maot have been a historic occurrence of the hazard in the community
or region but experts feel that it is possible that the hazard could occur in the community. Less
than 10% annual probability.

1 Unlikely: There have been no historic occurrences of thatdtbin the community or region and
both experts agree it is highly unlikely that the hazard will occur in the community. Less than 1%
annual probability.

Impact

1 High: Catastrophic/Critical. The consequences will be significant in terms of building dandage
loss of life.

1 Moderate: Limited. Consequences are thought to be modest in terms of building damage and
loss of life, limited either in geographic extent or magnitude.

91 Low: Negligible. Little building damage and trivial impact to infrastructure atidatfiacilities.
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Probability of Occurrence

Likely Possible Unlikely
9 Civil Unrest 1 Economic Collapse 1 Actof War
1 Earthquake 1 Large Special Events 1 FloodLevee/ReservoiFailure
5 | T Misinformation 1 Product Contamination 1 Pandemic/High Consequenc
I Disease
1 SONGS
1 Terrorism
M Aircraft Accident 1 Drought 1 Tsunami
1 Sea Level Rise 1 Rail Accident
% 1 Wildland and Urban | § QOil Spill
2 Fire
§ 1 Excessive
Temperature
1 Flood/Storm
9 Disease Outbreak 9 Utility Failure
i Hazardous Materials| § Landslide/Mudslide/Debris
§ Release Flow
1 High Winds 1 VectorBorne Disease

A Table 3 -- 2019 County/OA EOP Hazard Matrix

All hazards iffable3 are profiled briefly in th&€ounty/OA EOMMany hazards also have supporting planning
documents:

1 Information regarding the County's planning for instances of civil unrest is included in the Orange
County Sheriff's Department Policy Manual.

1 Information regardinghte County and Operational Arginning for flooding and dam and
reservoir fallire is included in the Flood, Dam and Reservoir Annex to the Unified EOP.

1 Information regardinghte County and Operational Arg&nning for epidemics and disease
outbreaks is included in the Disease Outbreak Response Annex to the Unified EOP.

1 Informationregarding he County and Operational Argianning related to the San Onofre Nuclear
Generating Station (SONGS) is included in the SONGS EOP and supporting documents.

1 Information regardinghte County and Operational Argianning related to the terrorisnsi
included in the Terrorism Annex to the Unified EOP.

1 Information regarding the County and Operational Area’s planning related to the aviation accidents
is included in the Aviation Accident Annex to the Unified EOP.

1 Information regardingtie County an@®perational Areglanning related to the extreme heat and
cold events is included in the Extreme Temperature Annex to the Unified EOP.
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1 Information regarding the @inty and Operational Argalanning related to the tsunami is included
in the Tsunami Annex tihe Unified EOP.
1 Information regardinghte County and Operational Argianning related to utility failure is included
in the Power Outage Annex to the Unified EOP.

TheHMWGreviewed the results of the 2019 Hazard Assessialong with the Risk Assessmémthe
2015 LHMPand developed the following list of natural hazards for inclusion in the 2020 LHMP:

=4 =4 =4 4 =4

Earthquake
Flood/Storm
Wildland/Urban Fire
Climate Change
Dam/Levee/Reservoir Failure

Drought
Tsunami

= =4 -4 A

Epidemic

Landslide/Mudslide/Debris Flow

During the meeting wheréhe list above was approved by th#MWG information from the 2019 EOP
Hazard Analysis was used to create a summarized vulnerability assessmpentide an ata-glance view
2F GKS NBf I GADS NIiop haturallhizards Rhdd W Gtiek Bvielvet] dnd approvid
the chart below as a conceptual summary of their updated assessment of the nataeablbahat face
Orange County.

Later in the planning process, the HMWG came to a consensus on usilighiteedbelow as the main

h NI y 3

adzYYFNE GFofS 2F GKS NBfFGIABS NrRa] L2aSR oe
Probability of Occurrence
Likely Possible Unlikely
< 1 Earthquake 9 DanlLevee/ReservoiFailure
T 1 Epidemic
o | T Flood/Storm 1 Drought 1 Tsunami
g 9 Wildland and Urban
3 Fire
= 1 Climate Change
% 1 Landslide/Mudslide/Debris
- Flow

A Table 4 -- 2020 LHMP Hazard Matrix®8

8 Differing hazard naming is a result of differing planning timelines for the various hazard documents maintained by
the County of Orange. These discrepancies are toibargted with the 2021 Unified EOP revision.
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Other natural hazards, such as high wind, extreme temperatures and tornado are not specifically
RSAONAOSR 2NJ daSaaSR Ay (KAa R20dzySyid a GKS NBf
minimal compared to the major hazards

Profile of Hazard Events

Requirement §201.6(c)(2)(i[The risk assessmeshallA y Of dzZRS | 8 RSAONALIGAZY 27F
of all natural hazards that can affect the jurisdiction. The mhall include information on previous
occurrences of hazard events and on the probability of future hazard events.

The following informabtn details each of thaine naturalhazards addressed in thddMR their effect on
hNFy3S /2dzyie Ay (GKS LI ad FyR (G4KS LRNIA2Y 2F (KS
that has been historically vulnerable to each specific hadzasled m available data.
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3.1Earthquake

Nature of Hazard

'y SIENIKIdzZa 1S Aa GKS adzRRS
GAUGKAY 2NJ If2y3 GKS SR3AS 2
az2dald SFENIKIldzr1S5a 200dzNJ |
of earthquakes occur within plate interiors.

Y Y20SYSyild 2F GKS S| NI KC
F GKS SINIKQa »iBnOG2y A0
GKS 062dzy R NAS&d 6KSNB (K

According to the United States Geological Society (USGS) Earthquake Hazards Program, an earthquake
hal  NR A& |ye RA&ANMHzZLIIAZ2Y |aa20AFGSR 6AGK |y SI NIUKI
includes surface faulting, ground shaking, landslides, liquefaction, tectonic deformation, tsunami, and
seiches. Ground shaking is the primary caussaothquake damage to mamade structures.

Seismic waves are the vibrations from earthquakes that travel through the earth. These waves are
recorded on instruments called seismographs. The magnitude or extent of an earthquake is a measured
value of the eamtquake size, or amplitude of the seismic waves, using a seismograph. The Richter
magnitude scale (Richter scale) was developed in 1932 as a mathematical device to compare the sizes of
earthquakes. The Richter scale is the most widely known scale that msasite magnitude of
earthquakes. It has no upper limit and is not used to express damage. An earthquake in a densely
populated area, which results in many deaths and considerable damage, may have the same magnitude
and shock in a remote area that did retperience any damage.

Location and Extent

Large faults as shown in Mabthat could affect Orange County include the San Andreas Fault, the
Newportinglewood Fault, the Whittier Fault, the Elsinore Fault, and the San Jacinto Fault. Smaller faults
include the Norwalk Fault, and the El Modena and Peralta Hills Faulgdition, newly studied thrust

faults, such as the San Joaquin Hills Fault and the Puente Hills Fault could also have a significant impact
on the CountyEach of the major fault systems is described briefly below.

San Andreas Fault Zoné&lhe dominant active fauln California, it is the main element of the boundary
between the Pacific and North American tectonic platéhe longest and most publicized fault in
California, it extends from Cape Mendocino in northern California to east of San Bernardino in southern
California, and is approximately 35 miles northeast of Orange Cotihty fault was the source of the

1906 San Francisco earthquake, which resulted in some 700 deaths and millions of dollars in ttasnage
the southern section of this fault that is egently of greatest concern to the scientific community
Geologists can demonstrate that at least eight major earthquakes (Richter magnitude 7.0 and larger) have
occurred along the Southern San Andreas Fault in the past 1200 years with an average spiatengfin

140 years, plus or minus 30 yearfe last such evemin the Southern San Andreascurred in 1857 (the

Fort Tejon earthquakep new California earthquake study by the US Geological Survey (USGS), California
Geological Survey (CGS), and the et California Earthquake Center (SCEC) estimates for the
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likelihood that California will experience a magnitude 8 or larger earthquake in the next 30 years has
increased from about 4.7% to about ?%.

Newport-Inglewood Fault ZoneExtends from the Santslonica Mountains southeastward through the
western part of Orange County to the offshore area near Newport Beach and was the source of the
destructive 1933 Long Beach earthquake (magnitude 6.4), which caused 120 deaths and considerable
property damageDuring the past 60 years, numerous other shocks ranging from magnitude 3.0 to 5+
have been recordedSCEC reports probable earthquake Magnitudes for the Newpglewood fault to

be in the range of 6.0 to 7 4.

Elsinore Fault ZoneLocated in the northeagtart of the county, this faultollows a general line eastf

the Santa Ana Mountains into Mexicbhe main trace of the Elsinore Fault zone is about 112 miles long
The last major earthquake on this fault occurred in 1910 (M 6.0), and the interval bemegenruptures

is estimated to be about 250 yealSEC reports probable earthquakeagnitudes for the main trace of
the Elsinore fault to be in the range of 6.5 to. A&t the northern end of the Elsinore Fault zone, the fault
splits into two segmentghe 25 milelong Whittier Fault (probable agnitudes between 6.0 and 72,

and the 25 mildong Chino Fault (probable magnitudes between 6.0 antf)7.0

San Jacinto Fault ZoneLocated approximately 30 miles north and east of the couiitye interval
between ruptures on this 130 mile long fault zone has been estimated by SCEC to be between 100 and
300 years, per segmenthe most recent event (1968 M6.5) occurred on the southern half of the Coyote
Creek segmenSE&C reports probable earthquakeagmitudes for the San Jacinto fault zonelte in the

range of 6.5 to 7.5¢

San Joaquin Hills FaultA recently discovered southwedipping blind thrust fault originating near the
southern end of the Newpo#finglewood Fault close to Huntington Beach, at thestgen margins of the

San Joaquin HillRupture of the entire area of this blind thrust fault could generate an earthquake as
large as M 7.3n addition, a minimum average recurrence interval of between about 1650 and 3100 years
has been estimated for madate-sized earthquakes on thfault (Grant and others, 1999)

Puente Hills Thrust FaulfThis is another recently discovered blind thrust fault that runs from northern
Orange County to downtown Los Angeles. This fault is now known to be the soureel®&h Whittier
Narrows earthquakeRecent studies indicate that this fault has experienced foajor earthquakes

9 Retrieved from https://www.conservation.ca.gov/cgs/Pages/Earthquakes/UCERF3.aspx

Retrieved from https://scedc.caltech.edu/significant/newport.html

1 Retrieved from https://scedc.caltech.edu/significant/elsiachtml

2 Retrieved from https://scedc.caltech.edu/significant/whittier.html

13 Retrieved from https://scedc.caltech.edu/significant/chino.html

1 Retrieved from https://scedc.caltech.edu/significant/sanjacinto.html

15 Retrieved from http://geode.colorado.edustructure/mueller_refs/22_Grant_etal_1999 OrangeCoGeology.pdf
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ranging in nagnitude from 7.2 to 7.5 in the past 11,000 years, but that the recurrence interval for these
large events is on therder of seeral thousand year¥.

In addition to the major faults described above, rupture of a number of smaller faults could potentially
impact Orange County, including the Norwalk Fault (located in the north of the county in the Fullerton
area), the EI Modena Faulocated in the Orange area), and the Peralta Hilldtfiauhe Anaheim Hills
area.

Previous Occurrences
The most recent earthquake resulting in damage in Orange County was the magnitude 5.1 La Habra
earthquake on the Puente Hills fault system.

1769 Los Angeles Basin 1925 Santa Barbara
1800 San Diego Region 1933 Long Beach

1812 Wrightwood 1941 Carpenteria

1812 Santa Barbara Channel 1952 Kern County

1827 Los Angeles Region 1954 W. of Wheeler Ridge
1855 Los Angeles Region 1971 San Fernando
1857 Great Fort Tejon Earthquake 1973 Point Mugu

1858 San Bernardino Region 1986 North Palm Springs
1862 San Diego Region 1987 Whittier Narrows
1892 San Jacinto or Elsinore Fault 1992 Petrolia

1893 Pico Canyon 1992 Landers

1894 Lytle Creek Region 1992 Big Bear

1894 E. of San Diego 1994 Northridge

1899 Lytle Creek Region 1999 Hector Mine

1899 San Jacinto and Hemet 2004 San Luis Obispo
1907 San Bernardino Region 2008 Chino Hills
1910 Glen Ivy Hot Springs 2010 Baja California
1916 Tejon Pass Region 2014 LaHabra

1918 San Jacinto 2019 Ridgecrest
1923 San Bernardino Region

SourceUSGS

A Table 5 -- Southern California Region Earthquakes with a
Magnitude 5.0 or Greater

16 Retrieved from http://thesoutherncalifornian.blogspot.com/2014/03/kneyeur-faults-puente-hills-fault. html
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Probability of FutureOccurrence

In 2015, a study by the USGS, California Geological Survey, and the Southern California Earthquake Center,
the third Uniform California Earthquake Rupture Forecast, calculated the probability of a future
earthquake on a variety of fault systeni$he study indicates a 96% chance of a 6.0 or greater earthquake

in the greater Los Angeles area in the next 30 years, and a 60% chance of an earthquake at least as strong
as the 1994 Northridge earthquake.

Los Angeles region
Magnitude Average : Iiki?i-l:t: :; of
(greaterthan : repeattime - Readiness
orequalto) :  (years) : ol
: ; events
5 © 14 (0.6) : 100% (1.0) : 1.0
6 : 10 (1.1) : 9% (1.0) : 1.0
6.7 : 40 (21) : 60% (0.8) : 1.1
T . 61 (2.0) : 46% (0.7) : 1.2
15 : 109 (1.3) : 31%  (09) ¢ 1.3
8 - 532 (04) : 7% (25 : 1.3

Impact

Following major earthquakes, extensisearch and rescue operations may be required to assist trapped
or injured personsEmergency medical care, food and temporary shelter would be required for injured or
displaced persongn the event of a truly catastrophic earthquake, identification anddwf thefatalities

would pose difficult problemdviass evacuation may be essential to save lives, particularly in areas below
dams Many families could be separated if the earthquake should occur during working hours. Emergency
operations could be seyusly hampered by the loss of communications and damage to transportation
routes within, to and out of the disaster area and by the disruption of public utilities and senitless
properly secured, hazardous materials can be released, causing signifaszaage to the environment

and peopleExtensive federal assistance could be required and could continue for an extended period

A significant earthquake (5.0 or greater) in the Orange County area or the region can strike without
warning, and may createascading effects.

1 Earthquakes can cause large and sometimes disastrous landslides and mudslides. Any steep slope is
vulnerable to slope failure, often as a result of loss of cohesion irriclagoils.

1 Earthquakes can also cause dam failures. The cawsinon mode of earthquakmduced dam failure
is slumping or settlement of eartfill dams where the fill has not been property compacted. If the
slumping occurs when the dam is full, then overtopping of the dam, with rapid erosion leading to dam
failure is possible. Dam failure is also possible if strong ground motions heavily damage concrete
dams. Earthquakénduced landslides into reservoirs have also caused dam failures.

1 Another secondary effect of earthquakes that is often observed inlyavg areasiear water bodies
is ground liquefaction. Liquefaction is the conversion of waturated soil into a fluidike mass.
This can occur when loosely packed, waterlogged sediments lose their strength in response to strong
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shaking Liquefaction effects mayagur along the shorelines of the ocean, rivers, and lakes and they
can also happen in lolying areas away from water bodies in locations where the ground water is
YSIENI GKS SINIKQa &adz2NFIF OSo

1 Tsunamis can be formed as a result of undersea earthquakes @rdmege County coastline when
huge amounts of energy are released as a result of quick, upward bottom movement. A wave is
formed when huge volumes of ocean water are pushed upward. A large earthquake can lift large
portions of the seafloor, which will cautige formation of huge waves.
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A Map 4 --- Earthquake Faults
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